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#A! CAEDP(A model for CaCO, eluviation and deposition process in arid area soils).
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L1 EIRERE S ERNEFEHER
A, ERBRRESULERN AT EER TR E T ET RN
CO,(g) = CO,(aq)
(co,) |
P(CO,) K =
pK, = 1.14 + 0.01317 ()
CO, + HO = H* + HCO,
(H") (HCOY) _ X 3)
(H,0) (CO,) ?
pK, = 6.54 — 0.0071T 4)
~ HCO; = H' + €O~
(H") (CO7)
mcon) ©)
pK, = 10.59 - 0.01027 (6)
CaCO, = Ca** + CO;~
(Ca’*) (CO;7) = K, (7
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pK, = 7.96 + 0.0125T (8)
A, K WG EE0G pK 0 P45 B i 8 (=1,2,3,4); THIBE (C); P(CO,) A
CO 5 & (kPa); FEEBAFTHWRAFES ORF B TFHEE YRR EFEAFTHES [ 1R
AEE). R FHEFRASE, @ BREAE, FEEENRENERXARGER
FE 0~ 40°C W8 B R PR BER M55 kM, X (8) I ERBE I M o 2 &b T 3R48 25°C
B i pK,=8.27, X B 5| B Marion % F 50 ™A KM LR & E — B E B CO WK E
(0.5mg/kg) 25T &M TF45 10 RATEEIMFEHEY. R (Q2). (4). (6). 8)FHiRE T, 7
kR A PSR,
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KXy HEERE, A Davies FREITE.
of NI
logy = — 0.505Z (1-0 N - 0.31) (10)
XP, ZABTFHRNMEG T hEFRE, BN
I=3.0c(Ca’") (11)

XE-ANMHEEENELXERRX Y, R00) K HE(0.505)—E ISCHEBTHE
B, X R R E IR EE (0~35C) MM FHHE. EFBEE 0~35C)&HGT, I=
0.lmol/LEf, RE_MEFIEERABRE ISCHERAN +3% EEAN, EEREHEE
P X R /N B R S TE A R R g B

ST —NABRBRERS, £ pHEMN 7.5~8.5 BN, FEU T BB P&

2[Ca**] = [HCO; ] + 2[CO: "] (12)
AFHES [ IRAETERE TR 0. Q). OMMDRATREA2)F, 7
2K,(H*)? K K,P(CO) 2K KKPCO,)
y(Ca)K,K,K P(CO,) (H*)y(Hco3)+ (H")*¥(CO,) (13)

RFy B FHEERE. Y4 H COaER, TR (I3)REAETIEE, BEXKRISH
BRERA FEAA.

Yl CO, S EFMFTRMEHE TIEHE, K18 HCO ;M1 CO ;" ¥WEZ )5, B Al di 752 (7)
K Ca’* W FAGIRE.
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EXBVE FEERSHANE T, TUENPRELEEFHZHRER Y. B8
R BRSO R R, AR BRAERMR IR E R EH P, B, (DRBRRET
58S REE TN QOQBREPAEEREWRZR T G)FE12)M(13) EFRBRENRK
BRI T R .
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JE28 0.035kPa, [A] F 200cm T2 AR E TEREM M EHRS, B —HEEE Y
HEEH CO, M ERT Lk M, Bk, AT —A R 3 R RRE AR R i 1585
HH ) CO, 4.

0.035 + 0.00275S;, RDS =0, S; < 60;

0.11 + 0.0015S,, RDS =0, 60 < S, < 200;
P(CO,) = (14)
- 0.035 + 0.00492S,, RDS > 0, §; < 60;

0.201 + 0.00215S,, RDS> 0, 60 < §; < 200

A, P(CO,) N CO, 4 & (kPa); S8 L2 (cm); RDS = {0, 1} FEWHMKEH
BV, KR RDS = 0 KR, 0 < RDS > | HAEFH, RDS = 1 NS,
1.3 TR ERRISEE

TP SRR IR TR R B 85RO 3F 55 5T B R XUk, KA A e XUR B K R A
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TR D, o] Z g A it
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R B BRER A e BB R, B R WA VR IR 5 %2 U R S R E B T

CAf = WAf_, * CAc,_, — WAS,* CAc, (15)
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2 EEIROBRRSER N LERARSZERHKEBZ £,

FEREM COMEEMBFMAT, A LRBMRBM LR N F P EERFTHE X TR
AR LR Ca® WRE, HABERBERTHIEE (R pHE), MREH FIEERH
X 13)H, LA E T RS ER L (y(Ca) . y(HCO,) H y(CO,) ) V5 R R ML, Toik H#ER
5. EABRRBRES BRELEEREY,

2 BESERS T

2.1 E#l

AT R S 13 Bk BB A, BIE TRE. £, #7% . 8 5RE 4%
RERT, TR =ZAMEE (B 1) (D) RERNEEE KB BIER, 18452 %K 3
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Fig. 1 A schematic diagram of the soil CaCO,, eluviation and deposition model flowchat
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Table 1 The simulation results of CaCO; flux and pH in soil profiles

TREE 2 g 50 FARIS: ]

Soil depth Upland Slope land Warp land
CaCOs pH CaCOs pH CaCOs pH

(cm) (g/m’ a) (g/m’ a) (g/m'’ a)
0~20 -3.15 8.2 -0.84 8.1 —3.46 8.1
20~40 11.64 8.0 332 8.3 5.32 83
40~60 8.06 7.9 449 8.2 9.72 8.5
60~ 80 3.48 7.8 2.80 8.0 7.29 8.2
80~100 1.74 7.8 1.04 8.0 432 8.0
100~150 1.88 7.7 0.98 7.9 4.05 7.8
150~200 0.64 7.7 0.16 78 2.03 7.8

B i CaCOs& & (mg/kg) 100 95 65

BE(C)
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Fig. 2 The distribution of soil CaCO, in three soil profiles
PR BRI F B B E, Fraliy R A T 500 4, W3l 1L 5 T 1000
B T I T 4000 SFEHMRIE RS AR, HEIE H AT R R 5 S B9 oA 1E DL (B
2).
22 REIGERSH

HE | MRNERTUER, ERBNSREST, BT RN AR, Fr=En
WERRBMAZEAR, #HMIPHT TEHEHRRGERNER. WINHLHERR
MAKSERA, DERRBERKRTHEME., BT R sk L &4 5, B Bk
REEERR, HETAYRTHIER SEERNBRMBAKE. BT ARG
(V3 %) B ERA R, A Re E AR L i R B, W MR Z , TSR UM 2 80, 9
Bu R I B B AR BE AR YO S8 i > 0 Tt > 223 (] 2).

M 2 B LUE ), SRR S BN R E 6 5 LUEILE, Sk Lg% =
MR URERRSSENEDEYAERT SNE, SR b TREN T MR RA
(GnREK. A EAEE) MBI A R . A5h, HEEH BET Y RAL = KB ER S,
REAESZ, £ E L HET YRR E R E M T, 130 i T A - B R A X — 1,
DA R BT 2R B 2k, BRI AR IR A5 40 A LU R 2%, R TEAR Y P XERL 0 3R, BT
B RAUL R T B BR 5 70 A 1) — AR P LR

M 3 o 138 pH SKWE 5RME 9 HE, AT UGS R RBUR B T 8 I TE pH Y
AR, RME S EMENRER — 1.2%~ — 9.1%, HEUEY WA, X HTREN
RRAM— A, R R TR — M AR ARORE, SR RER R AR
B K% pHINIE TR FEERRRE. F, BEMRMTERRY, HEUES
LW E Z 18] 2 L F R (0=0.05) LMK (R=0.78) , KA R R HH

Yoh = 6.065 + 0.305Xph (16)



324 + B ¥ M 36 #

b3

Soil depth(cm)
+EHEE (cm)

120

160 160 & I
180 180 |

200 t

200 |
—e— LA —a— B

B3 R E pHE
Fig. 3 The pH values in three soil profiles
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BOMBR/ANSH A FHRE FEYETH. BRKCERS), g T2 X L%
) 1 A PR S T RS A

A SCHER = Fhtn 36 3B BR Y VE AR AT 42 10 0 AR (UL R — P 45 58 M9 IR SR 4R A0
ARFESHMT, BE TR E L FHRLLER, & TH 8D MR, UEAFRE
7 PR K S B AR AT, SRR R G B I T B AR B k. SR ERARIE A X B v JRGE
500 SEMBEEAL BRI, Ik B BT B AS R B = MR, BLRAE 1000 SERH A
AR B BT, I8 B AR A, 9F DL R 5 e B b HARE. BrAR B A Y. X
15 B AR 7= B KR 45 SR SR IR v, DA B AR B BT FE) A . BRI ML, AR A K Bk 3 AR
0, WSk B AR A A A R AE P BK P RS, R R, (AT DA AR, AR 4 14
] T 5 TR 855 149 20 A IR UL, IO I R AL 22

AT FRAUR 138 pH AR E R 7 KAE, BT ok Z 5% 855 W T PR AR 1Y SE I 3T
Bl BB ES E P R IR A R B B R IR, S Wk, AT R AT DIARSE 100~
200 4 BIBLIBL SR 43 BV AR, £ HOB | BESR  E] SRS B T A B A KT B 7E g
BRALE BRI R P O AF A, 1R — B A4 T B3R R PR S B — Rk A AL A R E
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MODELING OF SOIL CaCO, DEPOSITION
PROCESS IN ARID AREAS

Duan Jian-nan
(Institute of Loess Plateau, Shanxi University, Taiyuan 030006)
Li Bao-guo Shi Yuan-chun Yan Tai-lai Zhu De-hai

(College of Resources and Environmental Science, China Agricultural University, Beijing 100094)
Summary

A model for CaCO, eluviation and deposition processes in arid area soils, called
CAEDP, was developed based on mechanisms of chemical thermodynamic process and
CaCO, deposition process in soil profile, and using other experiences in modeling for
reference. The model was validated in the north west Shanxi Province, a typical
semiarid area. The results showed that the model simulated the processes of CaCO,
eluviation and deposition and the pH wvalue in arid area soils realistically, using only
a few readily avaible inputs, such as mean monthly temperature, crop growth season,
soil water flux, and so on. The model can be used for quantitatively evaluating the
effects of factors including climate, biota, topography, parent material, time and
human activity on CaCO, deposition in soil profile, a relatively slow process in soil
development. And the model can also be used for quantitative studies on soil change
and global change.

Key words CaCO, eluviation and deposition, Soil development process,
Simulation and modeling



